The ear lobule morphometry gives information on age and sex which plays a valuable role in forensic investigation. The auricle plays an important role in the clinical diagnosis of congenital anomalies and syndromes.
INTRODUCTION
time six auricular hillocks appears, which are derived from the first and second pharyngeal arches [1] . These hillocks develop into the folds of the pinna and gradually get shifted to their final position on the head. The cartilaginous framework and connective tissues of the pinna are derived from the neural crest cells and the muscles of the pinna are derived from the head mesoderm [1] .
A vast knowledge of normal ear dimensions will
The external ear consists of auricle or pinna and external acoustic meatus. The auricle is made up of elastic cartilage lined by skin on both sides. The lower part of the auricle is made up of connective tissue covered by skin which is called as lobule. The ear pinna is formed in-between fourth to sixth weeks of gestation when the neural crest cells of the first and second pharyngeal arches interacts with the underlying surface ectoderm of these arches. At this This study aimed to provide anthropometric information about the normal dimensions of the external ear such as total ear length and width, length of cartilaginous ear and ear lobe of the adult male and female auricle of Indians and Malaysian populations. To find out the difference in morphometric measurements between the male and female gender and also between the right and left ear in each gender.
MATERIALS AND METHODS
The institutional ethical clearance was obtained from VMKV Medical College, Salem. The study was a descriptive cross sectional study carried as a part of another study along with other facial measurements. Subjects with history of craniofacial trauma, ear diseases, congenital abnormalities or surgery of the ear were excluded from the study. Prior to data collection, the subjects were informed of the nature and purpose of the study, and only those who gave their consent were included in the study [5] .
Anthropometry involves measurements of the pinna based on international standard ( Figure  1 ). [6] [7] [8] [9] . Each subject was made to sit in a natural head position in a chair with a backrest and positioned the head so that the subject looked straightforward with the lower borders of the eye sockets in same horizontal plane as the external auditory meatuses (Frankfurt plane) [5] . Four parameters were measured on each of the right and left ears. Four linear dimensions which is the length of ears from superaurale to subaurale (AB), the width of ears from preaurale to post aurale (CD), length of cartilaginous ear from superaurale to antiragus (AE) and ear lobe length from antiragus to subaurale (EB) was measured ( Figure 1 ). The Auricular index was calculated using the formula -The width of the auricle X 100 / length of the auricle.
The data obtained were subjected to statistical analysis using descriptive statistics, t test with the aid of statistical package for social sciences (SPSS). P <0.05 was considered statistically significant.
The study population includes Indian population 50 males and 50 females between 20-30 years and also from Malaysian population 50 males and 50 females between 20-30 years from Penang International Dental College and VMKV Medical College, Salem. It has been opined that 85% of the growth of the ear occurs before 3 years of age, with the remaining 15% occurring before age 20. Beyond 20 years of age are basically attributable to secondary elongation of the earlobe due to gravitational forces [4] . The auricle reaches its mature height at 13 years in male and at 12 years in females [10] . Anthropometric studies had been carried out on the external ear of children with different conditions such as cleft lip/palate, Down's syndrome, chromosomal abnormalities like aneuploidy [11] [12] [13] . The diagnostic values of abnormality of external ear to establish the existence of an abnormality of the urinary tract, as a result of coincidence in the period of embryogenesis has been reported [13] . An acquired deformity that develops with aging may include elongation or Ptosis of the ear lobe [14] . The ear is an important and under-recognized defining feature of the face whose shape conveys information about age and sex that is clearly difficult to characterize [15] .
McKinney et al. (1993) proved that there is no significant correlation between the earlobe height and aging [9] . Brucker et al. (2003) on their morphometric study of the external ear, age and sex related differences, obtained a mean total ear height of 6.30 cm and an average lobular height of 1.88 cm. He also observed that though the total ear height was larger in the men, their lobular height and width remained nearly identical to women [6] .
In the present study the Malaysian female total ear length, width and ear lobe height were comparatively same on both right and left side whereas the length of cartilaginous ear were slightly higher on right side than that of left side (Table 1 ). In case of Malaysian males the length of cartilaginous ear and ear lobe height showed a slight difference between the right and left side whereas the female total ear length and width did not show any difference. In the Indian population the morphometry of ear was found to be more on right side when compared to left in both the sex. Graph 1 shows the auricular index among the Malaysian and Indian population.
Existence of sexual dimorphism in external ear dimensions were documented [15] . It was shown that sexual dimorphism exists in auricular linear dimensions between males and females with higher values in males [6] . The differences in males and females may be due to auricle expansion which starts earlier in males than females, which continues up to the older age [6] . The variations in gender may also be influenced by genetic factors which vary with sex.
In the present study the Malaysian male total ear length, width and length of cartilaginous ear showed higher values when compared to female whereas the ear lobe height were longer in female than that of Malaysian males ( Table 1) . The Indian males total ear length, width, length of cartilaginous ear and ear lobe length were higher than that of Indian females (Table 3&4 ). The present study was in correlation with the study done by Brucker et al. (2003) [6] . It was shown that sexual dimorphism exists in auricular linear dimensions between males and females with higher values in males [6] . Ito et al. (2001) studied the morphological age changes in adult human auricular elastic cartilage and reported that auricular size increases significantly with age in both men and women due to the changes in the elastic fibers after adulthood [10] . Bozkir et al. (2006) observed significant difference in ear height between Turkish and Japanese populations and the total auricular height and width were longer in males within the Turkish population [16] . In the present study significant differences was found in the linear dimensions of ear in Malaysian male and females when compared to that of Indian male and females. The Malaysians showed longer ear dimensions when compared to that of Indians. The dimensions vary in different ethnic groups, which necessitate them to base their observations on the data specific to the ethnic group [2] . The morphometric standards vary in various ethnic groups. North Western Indian population was found to have smaller ear lobule than Japanese or Caucasians [3, 17] .
CONCLUSION
The ear lobule morphometry gives information on age and sex which plays a valuable role in forensic investigation. Age dependent changes in lobules and its influence on individual identification through photographs or ear prints are of significance in forensic medicine and criminology. Initially ear lobule parameters were studied for the surgical treatment of congenital deformities and reconstruction. Now the ear lobules are also used in otomorphology for identification. In conclusion, dimensions of ear in Malaysian male and females showed higher values when compared to that of Indian male and females, the Malaysians showed longer ear dimensions when compared to that of Indians it is believed that the data obtained in the present study would serve some purposes in ear morphology and for anthropometric considerations. In future the study will be continued to relate the results of our present study to the height of an individual and some facial/cranial anthropometric parameters in correlation with the bite mark analysis for forensic investigations.
